
0 



Europaisches 
Patentamt 



European 
Patent Office 



7-5 -2 7- 



Office europ^en 
des brevets 




Bescheinigung Certificate Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprQnglich eingereichten 
Fassung der auf dem ndch- 
sten Blatt bezeichneten 
europdischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les docunnents fixte d 
oette attestation sont 
confbrmes d la version 
initialement dSposte de 
la demande de brevet 
europeen spScifite d la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n"" 

02077781.9 



PRIORITY 
DOCUMENT 

SUBIVinTED OR TRANSIVIITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



Der President des EuropSlschen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 

Le Pr^ldent de rofflce europeen des brevets 
P.O. 



R C van DIJk 



r. 




Europ^sches 
Patentamt 



European 
Patent Office 



Office europ6en 
des brevets 



Anmeldung Nr: 

Application no.: 02077781.9 



Anmeldetag: 

Date of filing: 10.07.02 
Date de ddpdt: 



Demande no: 



Anmel der/Appl 1 can t ( s )/Demandeur ( s ) : 

Corus Technology BV 
P.O. Box 10000 
1970 GA IJmulden 
PAYS-BAS 



Bezel chnung der Erf Indung/Tltle of the Inventlon/Tltre de 1' Invention: 
(Falls die Bezelchnung der Erflndung nicht angegeben 1st. siehe Beschrelbung. 
If no title Is shown please refer to the description. 
SI aucun titre n'est Indlqu^ se refer er d la description.) 

Metallurgical vessel 



In Anspruch genommene Prloriat(en) / Prlorlty(les) claimed /Priorities) 
revendlquie(s) 

Staat/Tag/Alctenzelchen/State/Date/Flle no./Pays/Date/Numiro de dipdt: 



Internationale Patentkl as si flkati on/International Patent Classification/ 
Classification Internationale des brevets: 



Am Anmeldetag benannte Vertragstaa ten/Contracting states designated at date of - 
flllng/Etats contractants dds1gn€es lors du dipdt: 



AT BE B6 CH CY CZ DE DK EE ES FX FR 6B 6R IE IT LI LU MC NL PT SE SK TR 



C21B/ 



02077781.9 

EPA^RO/OEB Form 1014.2 - 01.2000 - . 7001014 .. 



2 



lU. JUL mi l^lDl V/Uivuo uiru 



RJK. /^h K. H 
008 10.07.2002 13:53 



METALLURGICAL VESSEL 

The fnvenCon relates to a metallurgical vessel comprtefng a lower portion tor 
aocommodating a molten metal bath and part of a slag layer In.use, an upper portion for 
5 acoommodating the remainder of the slag layer in use and a plurality of lancee whioh project 
Into the u^ser portion of the vessel and supply oxygen containing gas to the upper portion of the 
Vessel. The present Invention also relates to a method of iron making. 

The temi metallurgical vessel refers to a vessel suitable for trsaahg metal or meial oxide, 
metal smelting, refining or reducing. 
10 EP 0 735 146 desoribes a metallurgical vessel of the converter type, In which pre-reduced 

Iron compounds are further reduced. Oxygen is supplied by means of a plurality of lances that 
project through the wall of the vessel and extend to above the slag layer. It is known from this 
document to introduce a gas through the bottom of the vessel Into the moHen metal In order to 
rmse tfie Iron melt This procedure is also known as bottom stirring or bottom bubbling In the art 
15 and te performed to agitate the molten metal In the lower portion of the vessel. Bottom stirring 
ensures sufficient heat transfer to the molten metal bath beneath the slag layer and eufflclent 
stirring of the lower slag layer ttself so that it does not become quiescent and so that heat 
generated in the upper slag layer is also transferred to the lower slag layer. Bottom stirring has 
conshierable drawbacks such as, for example, increasing refractory erosion along the wails of 
20 the vessel In the area of the hot metal as well as requiring ihfeotlcm pofints beneath the lap level 
of flie vessel that have a nslativeiy short lifetime and are difficult to medntaln. 

The object of the present invention is to pn^vlde a metallurgical vessel having reduced 
refractory erosion and greater ease of maintenance without a reduction in production efficiency. 
The present Invention overcomes ^e problems of the prior art as the metallurgical vessel 
26 comprises a plurality of tuyeres an^anged around the circumference of the lower portion of the 
vessel suitable for supplying gas and/br liquid and/br solids and/or plasma Into the slag layer in 
flie lo\)«r portion of the vessel. 

The plurality of lanoes supply oxygen containing gas, and thereby heat, to the slag in the 
upper portion of the vessel whilst the gas and/or ilquld and/or solids and/br plasma supplied by 
30 the tuyeres ensure that the lower slag layer does not become quiescent Quiescence results in 
a cooling of the lower slag layer and a loss of productivity. The tuyeres supply gas and/or liquid 
and/or solids and/or plasma directly to the lower slag layer whereas gas is Injected through the 
bottom of the vessel Into the molten metal In bottom stlrrtng. The present Invention thus does 
not generate high flow velocities in the molten metal thereby avoiding one of the mafor 
36 drawbacks of bottom stirring namely the fast erosion of the vessel wall In the part of the vessel 
containing the molten metal. The supply of gas and/br liquid and/br sends afid/or plasma to the 
slag layer In the lower porUon of the vessel by the tuyeres thus does not cause erosion of the 
refractory lining in the hot metal 2one but it does maintain productivity by stirring the lower slag 
layer. Stimng the lower slag layer maximises reactions within the lower slag layer and ensures It 
40 does net become qutewent. The supply of combustible gas and/or liquid and/or sclkis by the 
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tuyeres also Increases heat transfer from the slag layer to the fnolter> melal bi the lower portion 
of the vessel. The tuyeres are also easier to maintain as they are poslHoned abova the lap level 
of the vessel. 

-n»e diameler of the lower portion of the vessel may preferably be smaller than the 

5 diameter of the upper portion of the vessel. The tuyeres are arranged around the circumference 
of the lower part of the vessel and therefbre the Jets emitted by the tuyeres will penetrate Into 
the Slag layer In the lower portion of the vessel before rising through the slag into the upper 
portion of the vessel. Any «hot spots" Ke. areas of higher temperature, created by the gas andtor 
liquid and/or soHds and/or plasma supplied by the tuyeres. In the slag layer in the upper portlor* 

10 of the vessel will therefore be sufficiently distant lirom the wan of the vessel to ensure the* no 
Increase m corrosion and/br erosion of the waB occurs. 

The tuyeres may preferably comprise oxy^uel burners to act as a direct heat source m 
the slag layer In ttie lower portion of the vessel. The oxy-f uel burners will inorease the 
prcducfivlty of the reactor by Increasing the oocun-ence of the endothermlo reduction reacWona 

15 and thereby Incnaasing the reduction eapaolly of the slag layer. 

The tuyeres preferably supply oxygen containing gas to the slag layer In the tower portion 
of the vessel. The OJcygen contained In the gas win combust char Into oarbon monoxide thereby 
providing an additional source of heat In the slag layer and increasing the productivity of the 
reactor as acplalned for o^^fiiel burners. 

20 At least ten tuyeres m^ be positioned around the lower portion of the vessel to ensure 

optimum distribution of the gas and/or liquid and/or solids ar«l/or plasma, eupplied by the 

tuyeres, Into the slag layer. 

The metallurgical vessel of the present Invenfion preferably comprises a meltino cyclone 
posHicned above, and m open communication with, the vessel. Such a melting cydone is 
25 described in Dutch patent NLC 257692 and EP 0690138. 

•nie metallurgical vessel of the present invention may be used for Iron making and steel 
malAig. 

The present Invention also relates to a method of reducing Iron oxide to iron using a 
metallurgical vessel In accordance with the invention, comprising the steps of supplying iron 
30 oxide to the vessel, supplying oxygen containing gas to the interior of the metallurgical vessel, 
supplying carbonaceous material to the ir«n oxide and supplying gas and/or liquid and/or soHds 
andA>r plasma Into the elag layer in the lower portion of the vessel via the plurality of tuyeres. 

The present invention also relates to a method of Iron making comprising the steps of: 

conveying Iron-oxide containing material into the melHng cyclone. 
35 . pre-reduolng said iron-oxlde containing material by means of a partially post-combusted 

reducing process gas originating from the metallurgical vessel. 

at least partly melting the Iron-oxide containing material in the melting oyolone by 

supplying oxygen containing gas to the melting oyolone and effecting a post-combustion 

in said reducing process gas. 
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permitting the pre-redueed and at least partly melted Iron-oxide containing mater^ to 
pass downwardly from said mefHng cyclone iniD the meitaUurgtcal vessel in which final 
reduction takes place and 

effecting the final reduction In the metanurgloal vessel In a slag layer, by supplying oxygen 
5 containing gas to the Interior of the metallurgical vessel \ia a plurality of lances, by 

supplying coal to the frrterfor of the meta/luigloal vessel and by supplying gas and/or liquid 
and/or solids and/or plasma to the lower slag layer via a plurality of tuyeres, and thereby 

fomiing said reducing process gas and effecting a partial post-oombustlon m said 
reducing process gas In said metallutgtoal vessel by means of said oxygen containing 
10 gas supplied thereto. 

BRIEF INTROpUCTlOM TO THE DRAWINftij ^ 

Figure 1 shows an anparetus In accordance with the mventicn. 

IB 

DESCRIPTION OF A PRgF ERRED EMBOaiMH^ 



The apparatus in figure 1 comprises a metaBurgtcal vessel 1 and a melting <^lone 8. 
Details of the melting cyclone are not shown. The metanurgloal vessel Kself comprises a lovyer 
20 portion 2 vmot aooommodates the Iron bath 9 and part of the slag layer 6 and comprises at 
least one tap hole 1 1 for tapphg off molten Iron and slag. The vessel also comprises an upper 
porBon 3. which accommodates the remainder of the slag layer 6, and a roof portion 4. The stag 
layer 6 thus rests on top of the iron bath 9 and extends from the lowet- portion of the vessel 2 
Into the upper portion 3. Pre-reduced iron oxide 10 falls or flows from the melting cyclone into 
2S the metallurgical vessel and Is finally reduced in the slag layer. A plurality of lances 5 supply 
oxygen containing gas to the slag layer 6 In the upper portion 3 of the vessel. Two lances are 
shown m the figure but more may be present depending on, for example, the size of the vessel 
and the performance parameters of the lances. A plurelRy of tiiyeree 7 are ananged around the 
circumference of the lower portion of the vessel. The tuyeres are suitable for supplying gas 
30 and/or Oquid andtor solids (such as recycled dust) andfor plasma to the slag layer in the lower 
portion 2 of the vessel. The number of tuyeres an-anged around the olroumfemnoe of the lower 
part of the vessel can be varied depending on the size of the vessel and the porfonnance 
parametera of the tuyeres. The tuyeres may comprise oxy-fuel burners. During the final 
reduoiion of the pre-redueed iron oxide a process gas oompilsing reducing CO is produced that 
35 Is partially post-combusted above the slag layer e foi the vessel 1, whereby heat needed Idr the 
final reduction is released. The reducing process gas rises and ie further po^-combusied In the 
melting cyclone 8 with oxygen containing gas supplied to the melting cyclone. Iron oxide 
supplied to the melting cyclone Is pre-reduoed approximately to FeO and at least partly melted 
In the melting cyclone. The pre-reduced Iron oxide 10 then falls or flows down Into the 
40 metallurgical vessel 1 . 
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Whflft the Invention has been niustrated bya particular embocHment, variations and 
motflficalions are possible wRhio the scope of the Inventive concept 
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CLAUflS 



1 . MetaUurglcal vessel comprising a lower porfion for aooominodating a molten metal bath 
and part of a slag layer in use, an upper portion for accommodating the remainder of the 

5 slag layer In use and a plurality of lances which project Into the upper portion of the vessel 

and supply oxygen containing ga© to the upper portion of the vessel characterised In that 
a pluralRy of tuyeres am arranged around the circumference of the lower, portion of the 
vessel suitable for supplying gas and/br liquid and/or solids and/6r plasma into the slag 
layer in the lower portion of the vessel. 

10 

2. Metallurgical vessel according to dalm 1 oharacterleed In that the diameter of the lower 
portion of the vessel le smaller than that of the upper portion. 

Metallurgical vessel according to claims 1 or 2 characterised in that the tuyeres comprise 
oxy-f uel burners. 

Metallurgical vessel acoondDng to any of the previous claims comprising a meWng oyolone 
positioned above and In open communication with the metallurglcai vessel. 

Method of reducing iron oxtde to Iron using a metallurgical vessel In accordance with any 
one of claims 1^, comprising the steps of suppling iron oxide to the vessel, supplying 
ox^en containing gas to the upper portion of the metalluigical vessel via the plurality of 
lances^ suppling oariK)naceou3 material to the iron oxide and supply'mg gas and/br liquid 
and/or solids and/or plasma Into the slag layer In the lower portion of the vessel via the 
plurality of tuyeres. 

Method of reducing iron oxide according to claim 5 characterised In that the tuyere 
supply oxygen containing gas Into the lower slag layer. 

M^od of Iron maklrtg comprising the steps of: 

conveying Iron-oxide contabiing material into the melting oyolone, 
pre-redudng said Iron-oxide containing material by means of a partially post- 
combusted reducing process gas originating from the metallurgical vessel, 
at least p^% meltfrig ttie Iron-o;dde containing material in the melting cyclone by 
35 supplying oxygen containing gas to the melting cyclone and effecting a post** 

combustion in said reducing process gas, 

permitting the pre»reduced and at least partly melted Iron-oxide contabihig material 
to pass downwardly from said melting cyclone Into the metallurgical vessel In which 
final reduction takes piaoe and 
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effecting the final reduction in the metaUurgtoal vessel In a stag layer, by supplying 
oxygen containing gas to the Interior of the metaUurgtoal vessel via a plurality of 
lances, by supplying coal to the Interior of the metallurgical vessel and by supplying 
gas andfer liquid and/or solids andfor plasma to the lower elag layer via a plumlHy 
of tuyeres, and therety forming said reducing process gas and effecting a partial 
post-combustlon in said reducing process gas In said metallurgical vessel by 
means of said ox^n containing gas supplied thereto. 
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Metallurgloal vessel oomprfGing^a lower portion for accommodating a moften metal bath and 
part of a elag layer in use, an upper portion for accommodating the remainder of the slag layer 
In use and a plurality of fanoee which project Into the upper portion of the vessel and supply 
oxygsn containing gas to the upper portion of the vessel characterised fn that a plurality of 
tuyersd are arranged around the circumference of the lower pcrtion of the vessel suitable for 
supplying gas and/or liquid and/or solids and/br plasma into the slag layer In the lower portion of 
the vessel. 



